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(54) Swing-type power unit 

(57) The invention provides a swing-type power unit 
integrally including an engine and a transmission, which 
is capafc)ie of facilitating the manufacture, assembly and 
handling of the engine, and allowing free conribination of 
the engine and transmission thereby enhancing the 
general versatility thereof. 

To achieve this, a swing-type power unit P integrally 
includes an engine E and a transmission T for transmit- 
ting a drive force of the engine E to a drive wheel Wr, 
and is swingably supported by a body frame. An engine 
block is divided into first and second engine blocks 32 
and 33 which are disposed on the front and rear sides 
with a crank shaft 31 put therebetween, respectively 
Casings 37 and 38 of the belt-type continuously variable 
transmission T are removably connected to the left side 
surfaces of the first and second engine blocks 32 and 33 
with bolts 74 and 75. 
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Description 

[0001 1 The present invention relates to a swing-type 
power unit integrally including an engine and a trans- 
mission for transmitting a drive force of the engine to a s 
drive wheel and being swingably supported by a body 
frame. 

[0002] Such a swing-type power unit is suitable for a 
simple power source for a small-sized motorcycle or 
motor-tricycle and has been disclosed, for example, in io 
Japanese Patent Na 2649179. In the power unit 
described in the above document, an engine block of 
the swing-type power unit is divided along a parting 
plane perpendicular to a crank shaft into two parts, and 
a transmission casing is integrally formed on one of the is 
two parts of the engine block. 
[0003] The above-described swing-type power unit, 
however, has problems. Since the transmission casing 
is integrally farmed on one of the two-divided parts of 
the engine blocK the one of the two-divided parts is 20 
enlarged and thereby the manufacturing cost is 
increased, and also since the engine cannot be sepa- 
rated from the transmission, the transmission obstructs 
the assembly and transportation of the engine. Also 
since the engine is integrated with the transmission, it is 25 
impossible to combine one of engines different in spec- 
ification with one of transmissions different in specifica- 
tion. This obstructs the general versatility of the engine 
and transmission. 

[0004] In view of the foregoing, the present inven- 30 
tion has been made, and an object of the present inven- 
tion is to provide a swing-type power unit integrally 
including an engine and a transmission, which is capa- 
ble of facilitating the manufacture, assembly and han- 
dling of the engine, and allowing free combination of the 35 
engine and transmission thereby enhancing the general 
[0005] To achieve the above object, according to an 
invention described in claim 1, there is provided a 
swing-type power unit swingably supported by a body 
frame of a small-sized motorcycle or motor-tricycle. 40 
Including: an engine; and a transmission lor transmitting 
a drive force of the engine to a drive wheel, the trans- 
mission being integrally connected to the engine; 
wherein an engine block for supporting a crank shaft of 
the engine Is separable from a casing of the transmis- 4s 
slon. 

[0006] With this configuration, since the engine 
block for supporting the crank shaft of the engine is sep- 
arable from the casing of the transmission, it is possible 
to reduce the sizes of the engine block and the casing so 
and hence to lower the manufacturing cost Further, 
since the engine is Independent from the transmission. 
It is not only to easily assemble and transport the 
engine, but also to freely combine engines different in 
specification with transmissions different in specification ss 
and hence to improve the general versatility of the 
engine and transmission. 

[0007] According to an Invention descrbed in claim 



2 

1, in addition to the configuration of the invention 
described in claim 1 . wherein the engine block is divided 
into two parts along a parting plane including the axial 
line of the crank shaft: and a cylinder block for contain- 
ing a piston is integrally formed on one of the two parts 
of the engine block. 

[0008] With this configuration, It is possible to previ- 
ously assemble a piston, a crank shaft, and the like with 
one of the two-divided parts of the engine block, and 
hence to facilitate the assembly of the engine. 
[0009] According to an invention desaibed in claim 

3, in addition to the configuration of the invention 
described in claim 1 , wherein an input rotational mem- 
ber of the transmission is provided at one end of the 
crank shaft supported by the engine block; and an 
opening for allowing the input rotational member to pass 
therethrough when the engine tHock is connected to the 
casing of the transmission is formed in the casing. 
[0010] With this configuration, since the input rota- 
tional mender of the transmission provided on the 
aank shaft is allowed to pass through the opening 
formed in the transmission casing, even if the input rota- 
tional member is sub-assembled with the crank shaft of 
the engine, the engine block can be connected to the 
transmission casing without occurrence of any prot>lem. 
[001 1 ] According to an invention described in daim 

4. In addition to the configuration of the Invention 
described in claim 1 , the transmission is a belt-type con- 
tinuously variable transmission; and the engine block is 
integrally connected to the casing of the transmission at 
connection portions surrounding the outer periphery of 
the crank shaft with a plurality of bolts in such a manner 
that spaces constituting heat insulating air layers are 
formed in the connection portions. 

[0012] With this configuration, when the engine 
block is connected to the transmission casing with a plu- 
rality of bolts disposed around the outer periphery of the 
crank shaft, the spaces constituting heat insulation air 
layers are formed In the connection portions, it is possi- 
ble to suppress thermal transfer from the engine to the 
transmission and hence to ensure a high durability of 
the belt-type continuously variable transmission. 
[0013] Hereinafter, an embodiment of the present 
invention will be described with reference to the accom- 
panying drawings. 

Rg. 1 is a side view showing an entire configuration 
of a scooter-type motorcycle. 
Rg. 2 is an enlarged view of an essential portion 
shown in Rg. 1 . 

Rg. 3 is a sectional view taken on line 3-3 of Rg. 2. 
Rg. 4 is a view seen along line 4-4 of Rg. 3. 
Rg. 5 is a sectional view taken on line 5-5 of Fig. 3. 
Rg. 6 is a sectional view taken on line 6-6 of Rg. 3. 
Rg. 7 is a sectional view, taken on line 7-7 of Rg. 3. 
Rg. 8 is an enlarged view of an essential portion of 
Rg. 2. 

Rg. 9 is a sectional view taken on line 9-9 of Rg. 8. 
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Fig. 10 is a view illustrating the function of the 
present invention upon assembly of the power unit. 

[0014] Refenring to Figs. 1 and 2, a scooter-type 
motorcycle V includes a front wheel Wf steered by a s 
steering handle 11 and a rear wheel Wr driven by a 
swing-type power unit P. A body frame F of the motorcy- 
cle V is divided into three parts, that is, a front frame 12, 
a center frame 1 3. and a rear frame 1 4. The front frame 
12 is made from an aluminum alloy by casting, and inte- 
grally includes a head pipe 12^, a down tube 122, and a 
step floor supporting portion 123. The center frame 13 
by means of which the power unit P is vertically swinga- 
biy supported via a pivot 15 is made from an aluminum 
alloy by casting and is connected to the rear end of the 
front frame 12. The rear frame 14 extending reantvardly, 
upwardly from the power unit P is formed of an annular 
pipe. A fuel tank 16 is supported on the upper surface of 
the rear frame 1 4. A helmet case 1 7 is supported on the 
upper surface of the center frame 13. The helmet case 
17 and the fuel tank 16 are openabty/closably covered 
with a cover 1 9 integrated with a seat 18. 
[0015] The power unit P includes a water-cooled 
type single-cylinder/four-cycle engine E with its cylinder 
directed fbrwardly of the vehicular body, and a belt-type 
continuously variable transmission T which is integrally 
connected to the left side surface of the engine E and 
extends rearwardly of the vehicular body therefrom. The 
upper rear surface of the belt-type continuously variable 
transmission T is connected to the rear end of the 
center frame 13 via a rear cushion 20. An air cleaner 21 
is supported on the upper surbce of the beft-type con- 
tinuously variable transmission T. A muffler 22 is sup- 
ported on the right side surface of the belt-type 
continuously variable transmission T, and a stand 23 is 
supported on the back surface of the engine E. 
[0016] As is apparent from Rgs. 3 to 5, the engine 
E is divided along a parting plane extending in the 
vertical direction along a crank shaft 31 into a first 
engine block 32 and a second engine block 33. The first 
engine block 32 constitutes a cylinder block and a half of 
a crank case, and the second engine block 33 consti- 
tutes the other half of the crank case. A cylinder head 34 
is connected to the front end of the first engine block 32 
via a parting plane P2. and a head cover 35 is con- 
nected to the front end of the cylinder head 34 via a 
parting plane P3. A generator cover 36 is connected to 
the right side surfaces of the first and second engine 
blocks 32 and 33 via a parting plane P4. 
[0017] The belt-type continuously variable trans- 
mission T includes a right side first transmission casing 
37 and a left side second transmission casing 38 whk:h 
are connected to each other via a parting plane P5. The 
right side surface of a front portion of the first transmis- 
sion casing 37 is connected to the left side surfaces of 
the first and second engine blocks 32 and 33 via a part- 
ing plane Pe- The right side surface of a rear portion of 
the first transmission casing 37 is connected to a 



reducer casing 39 via a parting plane P7. 
[001 8] As shown in Rg. 3. a piston 42 slidably fitted 
in a cylinder 41 provided In the first engine block 32 is 
connected to a crank shaft 31 via a connecting rod 43. 
A cam shaft 44 is rotatably supported by the cylinder 
head 34, and intake valves and exhaust valves (not 
shown) provided in the cylinder head 34 are 
opened/closed by the cam shaft 44. A timing chain 45 
contained in a chain passage 32^ provided in the first 
engine block 32 is wound around a drive sprocket 46 
provided on the crank shaft 31 and a driven sprocket 47 
provided on the cam shaft 44. The cam shaft 44 makes 
one revolution for two revolutions of the crank shaft 31 . 
[0019] An ac generator 48 provided on the right 
side of the crank shaft 31 is covered with the generator 
cover 36. and a radiator 49 is provided on the right side 
of the generator cover 36. A cooling fan 50 fixed at the 
right end of the crank shaft 31 for supplying cooling wind 
to the radiator 49 is disposed between the ac generator 
48 and the radiator 49. A thermostat case 52 containing 
a thermostat 51 is connected to the right side surface of 
the cylinder head 34 via a parting plane Ps- A cooling 
water punp 53 provided at the right end of the cam 
shaft 44 is contained in a space surrounded by the cyl- 
inder head 34 and the thermostat case 52. 
[Q020] A drive pulley 54 as aninput rotational mem- 
ber of the belt-type continuously variable tFansrrtission T 
is provided at the left end of the crank shaft 31 project- 
ing in the first and second transmission casings 37 and 

38. The drive pulley 54 includes a fixed side pulley half 
55 fixed on the crank shaft 31 , and a movable side pul- 
ley half 56 movable close to or apart from the fixed skJe 
pulley half 55. The movable side pulley half 56 is biased 
toward the fixed side pulley half 55 by a centrifugal 
weight 57 moved radially outwardly in accordance with 
the increased rotational number of the crank shaft 31 . 
[0021] A driven pulley 59 is provided on an output 
shaft 58 supported between a rear portion of the first 
transmission casing 37 and the reducer casing 39. The 
driven pulley 59 includes a fixed skie pulley half 60 rela- 
tively rotatably supported by the output shaft 58, and a 
movable side pulley half 61 movable dose to or apart 
from the fixed side pulley half 60. The movable pulley 
half 61 is biased toward the fixed side pulley half 60 by 
a spring 62. A starting clutch 63 is provided between the 
fixed pulley half 60 and the output shaft 58. An endless 
V-belt 64 Is wound between the drive pulley 54 and the 
driven pulley 59. 

[0022] An intermediate shaft 65 and an axle 66 in 
parallel to the output shaft 58 are supported between 
the first transmission casing 37 and the reducer casing 

39. A reduction gear train 67 is provided among the out- 
put shaft 58. the intermediate shaft 65, and the axle 66. 
TTie rear wheel Wr is provided at the right end of the 
axle 66 projecting rightwardly through the reducer cas- 
ing 39. 

[0023] The rotation of the crank shaft 31 of the 
engine E is transmitted to the drive pulley 54 as the 
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input member of the belt-type continuously variable 
transmission T. and is transmitted from the drive pulley 
54 to the rear wheel Wr via the V-belt 64, the driven pul- 
ley 59, the starting clutch 63, and the reduction gear 
train 67. 5 
[0Q24] Upon low speed rotation of the engine E. 
since the centrifugal force applied to the centrifugal 
weight 57 of the drive pulley 54 is small, the groove 
width between the fixed side pulley half 60 and the mov- 
able side pulley half 61 is reduced by the biasing force 
of the spring 62 of the driven pulley 59, with a result that 
the speed change ratio becomes the 'LOW ratio. As 
the rotational number of the crank shaft 31 is increased 
from such a state, the centrifugal force applied to the 
centrifugal weight 57 is increased, so that the groove 
width between the fixed side pulley half 55 and the nnov- 
able side pulley half 56 of the drive pulley 54 is reduced 
and correspondingly the groove width between the fixed 
side pulley half 60 and the movable side pulley half 61 
of the driven pulley 59 is increased. As a result, the 
speed change ratio is continuously variably changed 
from the ratio "LOW" to the ratio "TOP". 
[0025] As Is apparent from Figs. 3 and 4. a lower 
front portion of the radiator 49 is connected to the ther- 
mostat cover 52i by a cooling water pipe line 71 ; the 
thermostat case 52 is connected to the first engine 
block 32 by a cooling water pipe line 72; and the cylinder 
head 34 Is connected to an upper rear portion of the 
radiator 49 by a cooling water pipe line 73. 
[0026] In a state in which the warming operation of 
the engine has been completed, cooling water dis- 
charged from the cooling water pump 53 is supplied to 
a water jacket provided in the first engine bloc^ 32 and 
the cylinder head 34 via the thermostat case 52 and the 
cooling water pipe line 72. During passing through the 
water jacket, the cooling water cools the engine E. 
Then, the cooling water Is supplied to the radiator 49 via 
the cooling water pipe line 73. During passing through 
the radiator 49, the temperature of the cooling water is 
reduced. The cooling water is then returned to the cool- 
ing water pump 53 via the cooling water pipe line 71 and 
the thermostat 51. During warming operation of the 
engine E. that is, when the temperature of the cooling 
water is low. the thermostat 51 Is operated to allow the 
cooling water to be circulated in the engine E not by way 
of the radiator 49. so that the temperature of the cooling 
water is rapidly increased. 

[0027] In this way, the accessories for cooling the 
engine such as the radiator 49, the cooling fan 50, the 
thermostat 51 , the cooling water pump 53, and the cool- 
ing water pipe lines 71. 72 and 73 are concentratedly 
arranged on the right side surface of the engine E. As a 
result, the accessories can be efficiently mounted/dis- 
mounted along one direction without largely changing 
the posture of the engine E upon assembly or mainte- 
nance, and further the lengths of the cooling water pipe 
lines 71, 72 and 73 can be minimized. 
[0028] In particular, since tiie belt-type continuously 



variable transmission T is separafc>le from the engine E, 
it is possible not only to facilitate the transportation of 
the engine E and the change in posture of the engine E, 
but also to make stable tiie posture of the engine E in 
such a manner as to allow the accessories to be easily 
mounted/dismounted, by supporting the engine E while 
directing downwardly the parting plane P5 to which tiie 
belt-type continuously variable transmission T is con- 
nected. Since the timing chain 45 for driving the cam 
shaft 44 and the cooling water pump 53 is also disposed 
on the right side surface of the engine E, the timing 
chain 45 can be assembled simultaneously with the 
assembly of the cooling water pump 53, to tiiereby fur- 
tiier irrprove the workability. Further, as compared with 
the conventional Integral structure in which the engine 
block is not separable from the transmission casing, it is 
possible not only to miniaturize individual parts and 
hence to reduce tiie cost required for tiie molds, but also 
to combine a plurality of kinds of engines with a plurality 
of kinds of transmissions in various manners and hence 
to improve tiie general versatility. 
[Q029] The engine block is divided along the axial 
line of tiie crank shaft 31 into the first and second 
engine blocks 32 and 33, and further the cylinder 41 . the 
piston 42, the connecting rod 43, and the crank shaft 31 
can be previously assembled to the first engine block 32 
side, and accordingly, it is possible to facilitate the 
assen^ly of the engine E. 

[0030] As is apparent from Fig. 3 and Figs. 5 to 7, 
tiie first and second engine blocks 32 and 33 are inte- 
grally connected to tiie first transmission casing 37 witii 
two bolts 74 and two bolts 75 screwed from tiie first 
transmission casing 37 side. The heads of the front side 
two bolts 74 for connecting the first transmission casing 
37 to tiie first engine block 32 are exposed outskle tiie 
belt-type continuously variable transmission T. TTie 
heads of tiie rear side two bolts 75 for connecting tiie 
first transmission casing 37 to tiie second engine block 
33 are covered witii the second transmission casing 38 
and are not viewed from the outside of tiie belt-type 
continuously variable transmission T. 
[0031] A circular opening 76 (see Fig. 5} centered 
at the crank shaft 31 is formed in the left side surfaces 
of tiie first and second engine blocks 32 and 33. A circu- 
lar opening 77 (see Figs. 6 and 7) centered at the aank 
shaft 31 is also formed in the first transmission casing 
37. When tiie first and second engine blocks 32 and 33 
are connected to the first transmission casing 37, an 
annular seat 78 formed at tiie peripheral edge of tiie 
opening 76 formed in tiie first and second engine blocks 
32 and 33 is brought into contact with an annular seat 
79 formed at the peripheral edge of the opening 77 
formed Into tiie first transmission casing 37 via an annu- 
lar seal member 80 (see Rg. 3). The diameter of tiie 
opening 77 of tiie first transmission casing 37 is sllghtiy 
larger tfian tiie maximum diameter of the drive pulley 54 
of the belt-type continuously variable transmissfon T, 
and accordingly, the drive pulley 54 is allowed to pass 
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through the opening 77 of the first transmission casing 
37. 

[0632] Two bosses 81 and two bosses 82, through 
which the front side two bolts 74 pass, project from the 
first engine block 32 and the first transmission casing s 
37. respectively. Two bosses 83 and two bosses 84. 
through which the rear side two boHs 75 pass, project 
from the second engine block 33 and the first transmis- 
sion casing 37, respectively. 

[0033] Accordingly, when the first and second 
engine blocks 32 and 33 are connected to the first trans- 
mission casing 37 with the four bolts 74 and 75. the four 
bosses 81 and 83 of the first and second engine blocks 
32 and 33 are brought into contact with the four bosses 
82 and 84 of the first transmission casing 37, respec- 
tively. In Rgs. 5 and 6. the portions at which the first and 
second engine blocks 32 and 33 are in contact with the 
first transmission casing 37 are designated by cross- 
hatching. 

[0034] Spaces S (see Rg. 3) constituting heat insu- 
lating air layers are formed between the seat 78 of the 
first and second engine blocks 32 and 33 and the seat 
79 of the first transmission casing 37, which are in con- 
tact therewith, and between the bosses 81 and 83 of the 
first and second engine blocks 32 and 33 and the 
bosses 82 and 84 of the first transmission casing 37, 
which are in contact therewith. By fbrmir^ the spaces S 
constituting the heat insulating air layers between the 
first and second engine blocks 32 and 33 and the first 
transmission casing 37 as described above, it is possi- 
ble to prevent the heat transfer from the engine E to the 
belt-type continuously variable transmission T. and 
hence to ensure the durability of the V-belt 64 being 
weak against heat without increasing the cooling func- 
tion of the belt-type continuously variable transmission 
T so much. 

[0035] As shown in Rg. 10. upon assembly of the 
power unit P, the drive pulley 54 of the belt-type contin- 
uously variable transmission T Is assembled with the 
crank shaft 31 of the engine E previously sub-assem- 
bled, and then the first and second engine blocks 32 
and 33 are connected to the first transmission casing 37 
with the four bolts 74 and 75. At this time, since the 
diameter of the opening 77 of the first transmission cas- 
ing 37 is larger than the maximum outside diameter of 
the drive pulley 54 assembled with the crank shaft 31. 
the first and second engine blocks 32 and 33 can be 
easily connected to the first transmission casing 37. to 
thereby enhance the assembling performance. 
[0036] As shown in Figs. 8 and 9. a pair of right and 
left bolts 92 are supported by the center frame 13 via 
rubber bushes 91. and right and left link plates 93 and 
94 are swingably supported by the bolts 92. Stopper 
rubbers 96 are mounted in two box-like stopper rubber 
supporting members 95 provided on the outer side sur- 
face of the link plate 93 positioned on the left side of the 
vehicular body. Two receiving planes 13^ and 132 to be 
in contact with the stopper rubbers 96 are formed on the 



center frame 13. The right and left link plates 93 and 94 
are Integrally connected to each other via a connecting 
rod 97 and the pivot 15. A pair of right and left hanger 
brackets 98 projecting fbnvardly. upwardly from the 
engine E are supported by the pivot 15 via rubber 
bushes 99. 

[0037] A toad inputted from the power unit P to the 
pivot 15 via the right and left hanger brackets 98 is 
absort)ed by elastic deformation of the rubber bushes 
99 for supporting the pivot 15. and is also absorbed by 
elastic deformation of the stopper rubbers 96 which are 
pressed on the receiving planes 13i and 132 ^ ^® 
center frame 13 by swing motion of the link plates 93 
and 94 around the bolts 92. The above load is also 
absorbed by elastic deformation of the rubber bushes 
91 for supporting the bolts 92 on the center frame 13. 
[0038] While the embodiment of the present inven- 
tion will be described in detail, the present invention is 
not limited thereto, and it is to be understood that many 
changes in design may be made without departing from 
the scope of the present invention. 
[0039] For example, in the embodiment description 
has been made of the swing-type power unit of the 
motorcycle V; however, the swing-type power unit P of 
the present invention can be applied to a motor-tricycle. 
Further, the present invention can be applied not only to 
the combination of one of a plurality of kinds of tiie 
engines E different In specification and one of a plurality 
of kinds of the belt-type continuously variable transmis- 
sions T different In specification. fc>ut also to the combi- 
nation of one kind of the engine E and one kind of the 
belt-type continuously variable transmission T. 
[0040] The invention provides a swing-type power 
unit integrally including an engine and a transmission, 
which is capable of facilitating the manufacture, assem- 
bly and handling of the engine, and allowing free combi- 
nation of tiie engine and transmission thereby 
enhancing the general versatility thereof. 
[0041] To achieve this, a swing-type power unit P 
integrally includes an engine E and a transmission T for 
transmitting a drive force of the engine E to a drive 
wheel Wr, and is swingably supported by a body frame. 
An engine block is divided into f irst and second engine 
blocks 32 and 33 which are disposed on tiie front and 
rear sides wrtii a crank shaft 31 put ther^etween, 
respectively. Casings 37 and 38 of tine belt-type contin- 
uously variable transmissk>n T are removably con- 
nected to the left side surfaces of the first and second 
engine blocks 32 and 33 with bolts 74 and 75. 

Clainr^ 

1 . A swing-type power unit swingably supported by a 
body frame (F) of a small-sized motorcycle or 
motor-tricycle, comprising: 

an engine (E); and 

a transmission (T) for transmitting a drive fbrce 
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of said engine (E) to a drive wheel (Wr), said 
transmission (T) being integrally connected to 
said engine (E); 

wherein an engine block (32. 33) for supporting 
a crank shaft (31) of said engine (E) is separa- 5 
ble from a casing (37. 38) of said transmission 
(T). 

A swing-type power unit according to claim 1, 
wherein said engine block (32, 33) is divided into 10 
two parts along a parting plane (P^ including the 
axial line of said crank shaft (31); and 

a cylinder block for containing a piston (42) is 
integrally formed on one of said two parts of is 
said engine block (32, 33). 

A swing*type power unit according to claim 1, 
wherein an Input rotational member (54) of said 
transmission (T) is provided at one end of said 20 
crank shaft (31) supported by said engine block 
(32. 33); and 

an opening (77) for allowing said input rota- 
tional member (54) to pass therethrough when 25 
said engine block (32, 33) is connected to said 
casing (37. 38) of said transmission (T) is 
formed in sakJ casing (36, 37). 

A swing-type power unit according to claim 1, 30 
wherein said transmission (T) is a belt-type contin- 
uously variable transmission; and 

said engine block (32. 33) is integrally con- 
nected to saki casing (37. 38) of said transmis- 3S 
sion (T) at connection portions sun-ounding the 
outer periphery of said crank shaft (31) with a 
plurality of bolts (74, 75) In such a manner that 
spaces (S) constituting heat insulating air lay- 
ers are formed in said connection portions. 40 
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